Peripheral glucose administration stimulates the translocation of GLUT8 glucose transporter to the endoplasmic reticulum in the rat hippocampus.
The expression and localization of glucose transporter isoforms play essential roles in the glucoregulatory activities of the hippocampus and ultimately contribute to cognitive status in physiological and pathophysiological settings. The recently identified glucose transporter GLUT8 is uniquely expressed in neuronal cell bodies in the rat hippocampus and therefore may contribute to hippocampal glucoregulatory activities. We show here that GLUT8 has a novel intracellular distribution in hippocampal neurons and is translocated to intracellular membranes following glucose challenge. Immunoblot analysis revealed that GLUT8 is expressed in high-density microsomes (HDM), suggesting that GLUT8 is associated with intracellular organelles under basal conditions. Immunogold electron microscopic analysis confirmed this observation, in that GLUT8 immunogold particles were associated with the rough endoplasmic reticulum (ER) and cytoplasm. Peripheral glucose administration produced a rapid twofold increase in GLUT8 levels in the HDM fraction while decreasing GLUT8 levels in low-density microsomes. Similarly, peripheral glucose administration significantly increased GLUT8 association with the rough ER in the hippocampus. Conversely, under hyperglycemic/insulinopenic conditions, namely, in streptozotocin (STZ) diabetes, hippocampal GLUT8 protein levels were decreased in the HDM fraction. These results demonstrate that GLUT8 undergoes rapid translocation to the rough ER in the rat hippocampus following peripheral glucose administration, trafficking that is impaired in STZ diabetes, suggesting that insulin serves as a stimulus for GLUT8 translocation in hippocampal neurons. Because glucose is liberated from oligosaccharides during N-linked glycosylation events in the rough ER, we propose that GLUT8 may serve to transport glucose out of the rough ER into the cytosol and in this manner contribute to glucose homeostasis in hippocampal neurons.